Fatty acid oxidation and control of food intake.
Fatty acid oxidation is thought to play a role in the control of food intake, and a low postprandial oxidation of ingested fat may contribute to the overeating on a high-fat diet. Evidence for a role of fatty acid oxidation in control of food intake is mainly derived from the stimulation of feeding in response to administration of the acyl-CoA-dehydrogenase inhibitor mercaptoacetate (MA) and other inhibitors of fatty acid oxidation in different species (rat, mouse, man). Denervation studies suggest that this "lipoprivic feeding" is related to changes in hepatic fatty acid oxidation. In contrast to the strong case for a feeding stimulatory effect of an inhibition of fatty acid oxidation, the evidence for a feeding suppressive effect of a stimulation of fatty acid oxidation is inconsistent and comparatively weak. Ingestion of medium-chain fatty acids (MCFA) and peripheral administration of substances known to increase fatty acid oxidation, such as the fatty acid synthase inhibitor C75 and beta3-adrenergic agonists, decrease feeding. Yet, these substances also reduce the rats' usual preference for saccharin solution, indicating that the feeding suppressive effect is not only due to a stimulation of fatty acid oxidation. A possible approach to answer the question of whether a stimulation of hepatic fatty acid oxidation enhances satiety is to selectively increase expression and activity of the enzyme CPT 1alpha in the liver. CPT 1alpha transfers long-chain fatty acids in the cytosol from CoA to carnitine, which is the precondition for the entry of long-chain fatty acids into mitochondria and the rate-controlling step in mitochondrial fatty acid oxidation. The generation of rats with inducible, liver-specific overexpression of CPT 1alpha should permit to critically examine the putative contribution of hepatic fatty acid oxidation to the control of food intake.